INTRODUCTION
The U.S. Bureau of Indian Affairs requires compilation of aquifercharacteristic and water-chemistry data, for "shallow" wells (completed no deeper than about 1,500 feet below land surface), on or near Navajo tribal lands in the Zuni River basin and Whitewater Arroyo drainage in west-central New Mexico (fig. 1 ). The U.S. Bureau of Indian Affairs may use the data to indicate the suitability of water for domestic, irrigation, livestock, municipal, or industrial use; or for legal determinations concerning the impacts of water-resource development in this part of the Navajo Nation. The U.S. Geological Survey and the U.S. Bureau of Indian Affairs entered into a cooperative hydrologic study to describe aquifer characteristics and water chemistry within the area of interest.
Purpose and Scope
The purpose of this report is to provide aquifer-characteristic and water-chemistry data from shallow wells for Navajo tribal lands in the Zuni River basin and Whitewater Arroyo drainage, west-central New Mexico. The report includes aquifer-characteristic data for the alluvium, Gallup Sandstone, and Dakota Sandstone compiled from previous studies of the area. Also included are water-chemistry data for shallow wells in the study area from the U.S. Geological Survey's computerized National Water Information System (NWIS) data base, the Navajo Nation Division of Natural Resources, and the Indian Health Service at Black Rock, New Mexico ( fig. 1 ). The U.S. Environmental Protection Agency computerized data-storage system does not contain any information that was not in the other files. Water-chemistry data collected by U.S. Geological Survey personnel in 1987-88 for 21 selected wells that withdraw water from the alluvium, Gallup Sandstone, or Dakota Sandstone served to expand the data base and provide up-to-date waterchemistry information.
U.S. Geological Survey personnel searched the files of the New Mexico State Engineer Office, the Navajo Nation Division of Natural Resources, and the U.S. Geological Survey in order to compile a list of wells generally less than 1,500 feet deep (table 1) . Some wells are included that were outside but near Navajo tribal lands to provide continuity of data. The distribution of wells is shown on plate 1A.
Description of the Study Area
The study area, in west-central New Mexico ( fig. 1) , consists of the Navajo tribal lands in the Zuni River basin and Whitewater Arroyo drainage west of the Continental Divide. The Navajo tribal lands north of the Zuni tribal lands are often described as "checkerboard" lands because land ownership is split up by section; land in about every other section is Indianowned, which creates a checkerboard pattern on an ownership map. Navajo tribal lands east of Zuni lands belong to the Ramah Navajo tribe. Because aquifers are continuous across political borders, data were collected and are presented from nearby lands that were not under Navajo.ownership. 
AQUIFER CHARACTERISTICS
The most dependable and readily available supply of water in the study area is ground water. Wells within the study area are generally located near populated areas and scattered ranches.
Shallow stratigraphic units that provide most of the ground-water supply are: alluvium, basalt flows, Gallup Sandstone, Mancos Shale, Dakota Sandstone, Zuni Sandstone, Wingate Sandstone, Chinle Formation, San Andres Limestone, and Glorieta Sandstone (Orr, 1987) . A discussion of these units can be found in Orr (1987) .
Three stratigraphic units of interest to the U.S. Bureau of Indian Affairs, which are present throughout most of the area and have favorable water-bearing characteristics (DeWilde, 1971; Orr, 1987) , are the alluvium, Gallup Sandstone, and Dakota Sandstone. For these units, table 2 presents a range of well yields and aquifer characteristics reported in previous studies. Reported well yields for the alluvium range from less than 10 (Orr, 1987) to 125 gallons per minute (Summers, 1972) . Alluvial wells located in buried channel deposits have yielded as much as 200 to 500 gallons per minute (Orr, 1987) . A yield of 200 gallons per minute for a short duration (no more than 20 days) was reported (Salt River Project, 1983) for the Salt River Project located near Fence Lake ( fig. 1 ). Reported well yields for the Gallup Sandstone range from 4 to 5 gallons per minute (Orr, 1987) to 11 to 260 gallons per minute (West, 1961) . Reported well yields for the Dakota Sandstone range from 1 to 32 gallons per minute (Orr, 1987) to about 300 gallons per minute (Salt River Project, 1983) . Values of transmissivity reported are 2 feet squared per day (Summers, 1972) for the Gallup Sandstone, and range from 1 to 7 feet squared per day (Orr, 1987) to 709 feet squared per day (Salt River Project, 1983) for the Dakota Sandstone. Storage coefficient reported in table 2 for the alluvium is 6.1 x 10 ~5 to 3.1 x 10' 4 (Salt River Project, 1983).
WATER-CHEMISTRY CHARACTERISTICS
The chemical composition of natural water determines its suitability for use. The primary uses of water in the study area are for publ ic-drinking, livestock, and irrigation supply.
A baseline diagram is a visual representation of selected constituents of a water-chemistry analysis (Dulas, 1978) .
It quickly shows whether constituents of an analysis fall above or below referenced guidelines. It also shows how much each constituent is above or below the guideline. In this report baseline diagrams indicate the suitability of water for publicdrinking, livestock, and irrigation supply for wells in the alluvium (pi. IB), the Gallup Sandstone (pi. 1C), and the Dakota Sandstone (pi. ID). Baseline diagrams are presented for every well within the three stratigraphic units that included an analysis for the constituents of interest. The baseline (horizontal line) represents the maximum acceptable level (100 percent) of chemical-constituent concentrations in public-drinking water set by the U.S. Environmental Protection Agency (1986); in livestock-drinking water recommended by the National Academy of Sciences-National Academy of Engineering (1972) ; and in irrigation water recommended by the U.S. Salinity Laboratory Staff (1954) and Hem (1985) . Lines extending vertically from the baseline represent the percentage of deviation from the baseline. Lines below the baseline indicate percent of deviation below the referenced standard, whereas lines above the baseline indicate percent of deviation above the referenced standard.
The baseline diagrams are based on a small number of selected chemical constituents and properties. More than 150 inorganic and organic chemical constituents currently have U.S. Environmental Protection Agency recommended public drinking-water standards, and new standards are being developed for additional chemical constituents. The baseline diagrams show seven inorganic chemical constituents and one property to indicate suitability of water as a public-drinking supply; two inorganic constituents to indicate suitability of water as a livestock supply; and two constituents and one property to indicate suitability of water as an irrigation supply. For all samples analyzed, concentrations of arsenic, barium, cadmium, chromium, lead, mercury, selenium, and silver were less than the U.S. Environmental Protection Agency (1986) maximum contaminant levels.
Concentrations of the selected constituents exceeded recommended standards for drinking-water supply, livestock-water supply, and irrigationwater supply in water from the indicated number of wells out of 7 alluvial wells, 12 Gallup Sandstone wells, and 10 Dakota Sandstone wells: .. .. -- wat wh tot fet, water whole total fixed end-point titration; wat dis tot fet, water dissolved total fixed end-point titration; fet-fld, fixed end-point titration-field; wat dis tot it, water dissolved total incremental titration;
M, presence of material verified but not quantified; dis it, dissolved incremental titration; wat dis incr t, water dissolved incremental titration; wh fet, whole fixed end-point titration; <, less than. See table 1 (00421) (00430) .. 
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